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Original Article 
 

Frequency of Bone Marrow 
Infiltration in NHL Patients; 
Unilateral Versus Bilateral Bone 
Marrow Examination 
 
Objective: To investigate the yield of bone marrow involvement in NHL patients on 
performing bilateral bone marrow aspiration and trephine biopsy. 
Place and Study Duration: 
Study Type: Descriptive Cross Sectional Study 
Introduction: Lymphomas represent clonal malignancies of lymphoreticular system in 
which the majority of the cells are frozen at a single stage of normal differentiation.. 
Diagnosis in lymphomas, especially with regard to their histologic subclassification, is best 
made on histopathology. The cytologic evaluation of marrow smears and imprints, however, 
may provide a chance for reasonably accurate diagnosis of these disorders. Cytologically, 
NHL infiltration in the marrow shows morphologic features similar to those observed in 
lymph nodes from the same patients. 
Materials and Methods: The present study was conducted on 143 subjects irrespective 
of age and sex divided into two groups; group A consisted of patients of NHL without bone 
marrow infiltration (n=113) and group B comprised of NHL patients with bone marrow 
infiltration (n=30). Newly diagnosed cases of NHL by lymph node biopsy prior to the 
institution of chemotherapy of both sexes and all age groups were selected for this study. 
Bilateral bone marrow aspiration, touch imprint, bone marrow clot and bone marrow 
trephine biopsy were done to assess the patterns of bone marrow infiltration. 
Results: Bone marrow examination consisted of bone marrow aspirate, touch imprint, clot 
section preparation, and trephine section preparation. On bone marrow aspirate, infiltration 
was noted in 1(3%) patient unilaterally and in 3(10%) patients bilaterally. On clot section 
examination the yield was increased; 2(7%) cases unilaterally and 5(16%) cases bilaterally. 
Bone marrow touch imprint revealed infiltration in 10 (33%) patients unilaterally and 14(46%) 
patients bilaterally. In 13 (43%) patients trephine biopsy section was positive for infiltration 
unilaterally while in 17 (57%) patients infiltration was detected on bilateral biopsy. 
Conclusion: We conclude that bilateral bone marrow examination increases the yield of 
infiltration in cases of NHL. 
Key Words: Non- Hodgkin Lymphoma, bilateral bone marrow examination. 
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Introduction 

 
Lymphomas represent clonal malignancies of 

lymphoreticular system in which the majority of the 
cells are frozen at a single stage of normal 
differentiation.1 Two broad types of lymphomas are 
named as Hodgkin lymphoma and Non-Hodgkin 
lymphoma. 2,3  

About 85% of lymphomas are of B-cell origin 
and 15% of T-cell origin. B-cells originate and mature 

(differentiate) in the bone marrow while  
T-cells also start out in the bone marrow but they 
differentiate and mature in the thymus gland.4  

In NHL white blood cells start to divide 
abnormally. They do not have any resting time like 
normal cells and divide continuously and they are not 
naturally dying off as they usually do. So lymphoma 
cell population is composed of identical lymphocytes, 
arising from a single lymphocyte of either T or B-cell 
origin. These cells may divide slowly and not die, or 
divide rapidly. Either way the end result is an 
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accumulation of a large number of identical 
lymphocytes which can cause lymph nodes to enlarge. 
Normal lymphocytes progress through stages as they 
mature, however, lymphoma cells do not mature 
normally. Malignant lymphocytes are actually” frozen” 
at one stage of development. 

In NHL primary manifestation of disease 
occurs outside the bone marrow at the site of 
lymphoma homing lymph node, spleen, MALT 
(mucosa associated lymphoid tissue) or other sites. 
Lymphomas outside lymph node and spleen are 
referred to as extranodal lymphomas.  

The malignant behavior like rate of growth, is 
determined by cell type, the kind of mutation and 
sometimes by host environment.5-7 Once histological 
diagnosis of malignant lymphoma has been 
established, the next is to determine extent of disease 
so that treatment protocol may be decided.8 

Staging defines how widespread the disease 
is and locations of disease in the body. The Ann Arbor 
staging originally described for HD is often used for 
NHL. Its use in assigning extent of disease in patients 
of NHL is complicated because of the more frequent 
occurrence of extranodal disease. Other staging 
schemes have been developed for NHL particularly in 
children. 
 Diagnosis in lymphomas especially with 
regard to their histologic subclassification, is best 
made with tissue sections, particularly of the biopsy. 
Cytologic evaluation of marrow smears and imprints, 
however, many provide a chance for reasonably 
accurate diagnosis of these disorders.9,10 They are 
also of help in the recognition of the cell type of 
lymphoproliferative disorders11. Cytologic NHL 
infiltration in the marrow shows morphologic features 
similar to those observed in lymph nodes from the 
same patients.12  

 

Materials and Methods 
 

The present study was conducted on 143 
subjects irrespective of age and sex divided into 
following two groups. Group A comprised of patients of 
NHL without bone marrow infiltration (n=113) while 
group B consisted of NHL patients with bone marrow 
infiltration (n=30). The cases were selected from 
Lahore General Hospital, Lahore, Institute of Nuclear 
Medicine and Oncology (INMOL), Lahore, Services 
Hospital, Lahore and Mayo Hospital, Lahore. Newly 
diagnosed cases of NHL by lymph node biopsy prior to 
the institution of chemotherapy of both sexes and all 
age groups were selected for the present study. The 
patients with the history of myocardial infarction, renal 
failure, hepatic dysfunction, skeletal muscle disease, 
hemolytic anemia, malignancy of any other system, 

cerebrovascular accident, Infectious mononucleosis 
and intestinal infarction were excluded. 

Bilateral bone marrow aspiration biopsy, bone 
marrow clot and touch imprint and bone marrow 
trephine biopsy was done to assess the patterns of 
bone marrow infiltration. 

Bone marrow was aspirated from both right 
and left posterior superior iliac spines using Islam’s 
bone marrow aspiration needle having multiple holes 
at its distal end. Only 0.5 ml marrow was aspirated to 
avoid dilution. Four smears of bone marrow aspirate 
from each side were made and the remaining aspirate 
was allowed to clot and then kept in 10% formalin for 
18-24 hours for fixation prior to processing.  

In the bone marrow aspirate, lymphoid 
infiltration was evaluated by examining 200 cells on 
May-Grunwald Giemsa stained slides. The criteria for 
positive involvement were as follows: 
1) The presence of more than 30% lymphocytes 
and/or 
 2) The presence of atypical lymphocytes or blastoid 
cells, even if the proportion was lower than 30%. 

 

Results  
 

Bone marrow examination consisted of bone 
marrow aspirate, clot section preparation, touch 
imprint and trephine section preparation. On bone 
marrow aspirate infiltration was noted in 1(3%) patient 
unilaterally and in 3(10%) patients bilaterally. On clot 
section examination the yield was increased in 2(7%) 
cases unilaterally and 5(16%) cases bilaterally. Bone 
marrow touch imprint revealed infiltration in 10 (33%) 
patients unilaterally and 14(46%) patients bilaterally. In 
13 (43%) patients trephine biopsy section was positive 
for infiltration unilaterally while in 17 (57%) patients 
infiltration was detected on bilateral biopsy( Table I). 

Discussion 
 

Table I: Frequency of Bone Marrow 
Infiltration In NHL Patients – Unilateral 

Versus Bilateral  Bone Marrow 
Examination 

Bone Marrow infiltration 
Technique Unilateral Bilateral Total 

Bone Marrow 
aspirate 

1 
(3%) 

3 
(10%) 

4 

Bone Marrow 
clot 

2 
(7%) 

5 
(17%) 

7 

Bone Marrow 
imprint 

10 
(33%) 

14 
(47%) 

24 

Bone Marrow 
trephine 

13 
(43%) 

17 
(57%) 

30 
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In the present study thirty patients of NHL with 
bone marrow infiltration were selected. Bone marrow 
infiltration on bone marrow aspirate was detected in 
1(3%) subject unilaterally and in 3(10%) subjects 
bilaterally. In bone marrow clot sections 2 (7%) 
patients showed bone marrow infiltration unilaterally 
and 5(17%) patients bilaterally. On bone marrow 
imprint examination bone marrow infiltration was 
present in 4(13%) cases unilaterally and 10(33%) 
cases bilaterally. While in bone marrow trephine 
biopsies bone marrow infiltration was observed in 
13(43%) subjects unilaterally and 17(57%) subjects 
bilaterally. 

In our study bone marrow clot sections were 
superior in detecting lymphoma infiltration. This is in 
accordance with the finding of the study by Dee et al, 
who observed the superiority of bone marrow clot 
sections in detecting lymphoma infiltration showing the 
fact that bone marrow clot contains much higher 
percentage of marrow fragments than the aspirates.13 

In trephine biopsies lymphoma cells were 
detected in 14(46%) cases. In no case was an aspirate 
smear, clot section or trephine imprint positive when a 
trephine biopsy was negative. Similar observations in 
a study by Lee et al showed superiority of trephine 
biopsy in diagnosing lymphoma infiltration than bone 
marrow aspirate or clot preparation9. The reason 
being; that in trephine biopsy more of the bone marrow 
element is available for survey. In general there is 
superiority of trephine biopsy over the aspiration 
biopsy.14 

The demonstration of bone marrow 
involvement appears in part to be related to the 
amount of tissue obtained at biopsy.15 Variation in the 
reported incidence of marrow involvement could also 
depend on whether the biopsy specimens are 
unilateral or bilateral. In this context it has been shown 
that bilateral bone marrow biopsies of adequate size 
are more efficient in detecting lymphoma than 
unilateral samples.16-18 In one study, the incidence of 
marrow infiltration was 38% and disease was detected 
unilaterally in 30% cases and bilaterally in 70% 
cases.17 

Conclusion 
 
Bilateral bone marrow examination increases the yield 
of infiltration in cases of NHL. 
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